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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE CpeaHero ooOmero oOpa3oBaHUS
paspaborana Ha ocHoBe DenepanpbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoii deneparumny, TpebOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHOl 00pa30BaTENIbHONM MPOTpaMMbl CpeAHEro o01iero o0pa3oBaHUs
(®OIT  COO), mnpencraBieHHbix B DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTEeNbHBIX opraHu3auusx Poccuiickoi
®denepanuy, peamu3yOIUX OCHOBHBIE O00pa3oBaTelIbHbIE MPOrPaMMbl, U
OCHOBHBIX TnOJIOkeHHH «CrTparerum pa3sBUTHS BocnuTaHusd B Poccuiickoit
Odeneparuu Ha niepuoa 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXO0/J0OB K pa3pabOTKe MpOrpamMMmbl MO XUMHUHU, K ONpPEIEICHUIO
oOuieil crpaTerun 00y4yeHus, BOCIUTAHUS U Pa3BUTHUS 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHble nosiokeHuss ®I'OC COO o B3amM0OOYCIOBICHHOCTH IICIICH,
COJIep)KaHMs, pe3yJbTaTOB o0OydeHUss U TpeOOBaHWI K YPOBHIO TOJATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKaMH
00111e00pa30BaTEIbHOM OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIOIIMM 3TAallOM peaiu3aluud  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOTo o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpPhl
YEeJIOBEKa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3MI0POBBI0 W TPHUPOAHOW cpenme. Peammsyercss XuMu4deckoe o0Opa3oBaHUE
oOydJaromuxcs Ha YpOBHE CpeAHEro o01iero o0pa3oBaHus CPECTBAMH Y4e€OHOTO
npeamMera «XHMHS», COJIEPXKAHUE M TOCTPOEHHE KOTOPOIrO OIpENEIEHbl B
nporpaMMe MO XMMHUU € Y4ETOM cCHenudUKd HayKu XUMUH, €€ 3HAUYCHUS B
MO3HAHUU TPUPOJABl U B MaTe€pUabHOW JKM3HU OOIIECTBA, a TaKXKe C YUYETOM
o0mMX I1eJell W TMPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoit deneparuu.

XuMUSL KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUTPaeT 0coO0yi0 poJib B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUM HOBOW 0a3bl MAaTepuaIbHON KYJIbTYpBHI.
Ona BHOCHT CBOM BKJIaJ B (POPMHUPOBAHUE PAINMOHATIHLHOTO HAYYHOTO MBIIUICHHS,
B CO3J/IaHHE IEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJBI M YeJOoBeKa, KOTopoe (opMupyercs B XMMHUHM Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIETO MHPA, OCO3HAHMS B3aUMOCBS3U MEKIY
CTPOEHUEM BEIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 00JIACTSIMH MPUMCHCHHS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs cTaja
HEOTHEMJIEMOH YacThl0 MUPOBOM KYJIbTYPhl, HEOOXOIUMBIM YCIOBHUEM YCIIEITHOTO
TpyJla W >KM3HM KaxJaoro ujeHa oOumiectBa. CoBpeMeHHas XUMHUs Kak Hayka
CO3MJATENbHAsl, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJIEHa Ha pEIICHUE
IO0ANBHBIX TPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIOBEUECTBA — CHIPHEBOIA,
ASHEPreTUYECKOM, MUIIEBOM, SKOJIOTMUECKON OE30MMaCHOCTH U OXPaHbl 3JJ0POBbSI.

B coorBercTBUM C OOIIMMU MHENSIMH W NPUHIUIAMU CPETHEro OOIIEro
oOpa3oBanus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb
U3YYEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyarommxcs, HEOoOXOOUMYI0 MM JJs BbIPAa0OTKM  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOIO BKIIYEHUS B JKH3Hb COLMYMa, MPOJOJLKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumuss» U «OOwW@ss U HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUU W3 OOIIeH XUMUM) U
OpraHn4eckon xumMuu. PopmMuUpOBaHUE NAHHOM CHUCTEMBI 3HAHUU IIPU HU3YyUYECHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PacCMOTPEHHS BCEr0 MHOI000pa3ust
BELLECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa coaepxkanus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOopraHuyeckas XuMus» copmMupoBaHa B IMporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOJXO0Ja K M3Y4YeHHIO Yy4eOHOTro Marepuana U o0ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONpENEIEHHBIX
TEOPETUYECKUX YpPOBHsiAX. Tak, B Kypce OpPraHMYECKOM XHWMHUH BEIIECTBA
paccMaTpUBaKOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMSI OpPraHMYECKUX
COCIMHEHHUH, a TakXe Ha YPOBHE CTEPEOXMMHMYECKHUX W  AJIEKTPOHHBIX
NpeACTaBlIeHUd O CTpoeHuu BemiecTB. CBefeHuss 00 H3ydaeMblX B Kypce
BELIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB A0 CIOKHBIX OMOJOTMYECKU
AKTUBHBIX COEOMHEHUU. B Kypce OpraHnyeckOod XUMHM TMOJYyYalOT pPa3BUTHE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEepBOHAYAILHBIC
MPEICTABICHUS O XUMUYECKOM CBS3H, KIAaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaKIUH.

[Ton HOBBIM yrioMm 3peHHss B mpeameTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpHBAaEeTCs H3YYEHHBII Ha YPOBHE OCHOBHOrO oOOLIEro o0pa3oBaHUs
TEOPETUUECKU MaTepuad M (AaKTOJIOTMYECKHE CBEICHHMS O BEIEeCTBaX U
XUMHUYeCcKo peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUSD» 00yYaroUuMCsl TPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3UIINH,



riIy0oke TOHSATh HMCTOPUYECKOE H3MEHEeHHe (QYHKIHMA STOr0 3akoHa — OT
o0obmaromel 10 0OOBIACHSIONMICH U MPOTHO3UPYIOIIESH.

Envnasg cucrema 3HaHUN O BaXHEHIINMX BEIIECTBAX, UX COCTABE, CTPOECHHUH,
CBOMCTBaxX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIUAX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX MNpOTeKaHus jgomnosHsercs B Kypcax 10 m 11 kmaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMHU KYJIbTYpOJIOTHUUYECKUNH U MPUKIAIHON
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT TOHMMAaHHUIO B3aUMOCBSI3M XUMHUU C
IpYTUMH HayKaMH, PACKpbIBAIOT €€ pPOJIb B II03HABATEIBHOW M NPAKTUYECKOU
JEATEeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBAXEHUS K MPOLECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKUX MPUIOKEHUNW XUMUH, TTOMOTAIOT
BBIITYCKHUKY OpPUEHTUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKU OCMBICIMBATH HH(POPMAIMIO U
NPUMEHSITh €€ Uil TIOTOJIHCHHWS 3HAHUM, pEIICHUS WHTCIUICKTYaIbHBIX U
AKCTIEPUMEHTATBLHBIX MCCIEA0BATENbCKUX 3a7a4. B 1iejaom conepxanue yyeOHOTO
npeamMera «XUMHS» ~ JAHHOTO  YPOBHS  W3YyYEHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMUXCSI MUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
dbunocopckux uaeH, Takux Kak: MaTepUaIbHOE €IUHCTBO HEOPraHUYECKOro M
OpraHUYeCKOro Mupa, OOYCJIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHEM, TO3HABAEMOCTb MPUPOJHBIX SIBJICHUWA MMYyTEM OSKCIIEpUMEHTa U
pelieHusl TMPOTHBOPEYUN MEXKIYy HOBBIMH (akTaMu U  TEOPETUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMUU B PEUICHUU SKOJIOTHUYECKUX Mpobiiem, a
TaKke MpodsaeM cOepekeHUsT YHEPTETUIECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCHUTAHMS, PAa3BUTUS H  COLMAIM3ALUU
OOy4JaromuXcs MNPUHITHIE MPOTPAMMOM IO XUMHUHU TMOJXOJbI K OIpPEACIICHUIO
CONIEp)KaHUSI M TIOCTPOEHHUS TpeIMeTa MpeaycMaTpuBaloT (HopMUpOBaHHE
YHUBEPCAIIbHBIX Y4YEOHBIX JEWCTBUM, HWMEIONIMX 0a30BO€ 3HAYCHHUE IS
pPa3IUUHBIX BHJOB JEATEJILHOCTH: pelleHus mpoljieM, MOWCKa, aHaiu3a |
00paboTku nHGOPMAIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS ONBITA MPAKTUICCKOM
U HCCIIEN0BATENbCKON AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenogaBaHusi XUMHHM Kak Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeiHEro o01iero 00pa3oBaHusi, IPU OMPEACICHUN
COJIEpKATEIbHOW XapaKTepUCTUKU LeNed W3yYeHHs NpeJAMEeTa HaIpaBlIeHUEM
MEPBOCTENIEHHONW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XUMHUYECKOW HAayKH Kak 00JJaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIbHOCTH 4YeJIOBeKa U KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUSI TAKOW NOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YeHUs
peaMETa SBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUS IVIABHBIMM LEJISIMU H3Y4YEHHUS IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBHISAIOTCSA:

e (QopMHpOBaHUE CHUCTEMBl XHMHYCCKMX 3HAHUH KaKk  BaKHEHIIeH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIOYeBble TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
000011IEeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O03HAKOMIICHHE C UCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX [UJIsi NPUOOpeTeHus
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBJICHHM,
UMEIOIMX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e DPa3BUTHE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOJICHUEM TpPaBUII
0€30macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsay ¢ aTtum, conepkareiibHas XapakKTepUCTHKa LEeJIel U 3a1a4 U3y4eHHUs
IIpeIMETa B IPOrpaMMe [0 XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU IPUOPUTETAMHU B CHUCTEME CpefHero oodmiero oopasoBanus. Ceroans B
NpernojlaBaHu  XUMHM B OoJbllied  CTENeHH OTHAETCS  MPEANOYTEHUE
NPAKTUYECKOM KOMIIOHEHTE COAep>KaHusd OOy4YeHUs, OPUEHTUPOBAHHOW Ha
NOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHu3aliy, BIAJICIOIIET0 HE
HaOOpoM 3HaHUM, a (YHKIUMOHAJIBHOW TI'PAaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMU aKTUBHOTO TOJIYYEHUs 3HAHUN U NMPUMEHEHUS UX B PEAbHOMN JKU3HU
JUISl peIeHUs] TPAKTUYECKUX 3a]1a4.

B cBs3n Cc 3TUM TOpU U3YYEHUM NpeaMeTra «XHUMHs» JIOMUHHUpPYIOIIee
3HaYeHUEe MPUOOPETAIOT TAaKUE LIETU U 33Ja4H, KaK:

ajantanys o0y4aroluXcsl K yCJIOBHUSM JTWHAMHUYHO Pa3BHBAIOLIEroCs MUpa,
dbopMHpOBaHWE  HHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAaMOTHBIX
pEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CB3AHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dopmupoBaHue y OOy4yarOUIMXCS KJIIOYEBBIX  HABBIKOB  (KIFOUEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHUBEPCAIbHOE 3HAYEHUE [JI PA3IUYHBIX BHUIOB
NEeSATENbHOCTU: PellleHus MpoOseM, MOUCKa, aHaiu3a U o0paboTKu HH(OpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUs ONbITa AESATENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IO3HAHWM XUMHH, a TaKkKe I OLUEHKH C MO3ULUI
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HA OPTraHU3M Y€JIOBEKa U IPUPOAHYIO CPENY;



pPa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUarOIIMUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBHUH C )KM3HEHHBIMU MOTPEOHOCTSIMU, UCTIOIH30BAThH
COBPEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUU ISl TOMCKA M aHajau3a y4yeOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEPIKaHuUs;

(dopMupoBaHUE U pa3BUTHE Y 00yUaIOIIUXCS ACCOIIMATUBHOIO U JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MpH IUIAHUPOBAHUH W TPOBEACHUH XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHHE Yy OOyyaroummxcs YOSXKIEHHOCTH B T'yMaHHUCTHYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOW pPOJM B PEIICHUH TJIOOATBHBIX MPOoOJIeM
PalMOHAIIBHOTO MPUPOJIONOJIB30BaHUS, TOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] MPUPOJHOrO PABHOBECHUS, OCO3HAHUS HEOOXOJIMMOCTH OepexHOro
OTHOLIEHUS] K IPHUPOAE U CBOEMY 3JO0pPOBBIO, a TakKe NPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TOJYYEHHBIX 3HAHWUW IS TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIIUSIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpenHero oOmiero oOpa3oBaHUsI MpeaMeT «XUMUS»
0a30BOro ypoBHSI BXOJIUT B COCTaB MpPeIMETHON o0nacTu «EcTecTBEeHHO-Hay4YHbIE
IPEIMETEBD).

OO1ee 4ncIo 4acoB, OTBEAEHHBIX ISl M3YUEHUS XUMUU, HAa 0a30BOM ypOBHE
CpeaHero ooimiero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 knacce — 34 yaca (1 gac B Hefeno).



COJEPXAHUE OBYUYEHUA
11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI XUMHUU

XuMUYeCcKHil 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTUUYeCKHe YPOBHH, MOIYpPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeieieHusl AIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUsi AaTOMOB.

[lepuonnueckuit 3akoH u Ileproanueckas cucreMa XUMUYECKUX DIJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOANYECKOTO 3akoHa U [lepnoanyeckoil CUCTEMBI
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOKHBIX BEMIECTB MO TpynnaM U Mepuoaam.
3HaYeHue MEPUOANYECKOrO 3aKOHA B pPa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMHYECKass CBA3b. BHIBI XUMHUYECKOW CBS3H
(koBaJIeHTHAsT HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTauimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XHMHUYECKOM CBSI3M (OOMEHHBIA W JOHOPHO-
akuenTopHblil). BogopoaHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenp okuciieHus. IOHbI: KATUOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIpHOTO Y HEMOJIEKYJSIPHOTO ~ CTPOE€HHUS. 3aKOH
MTOCTOSIHCTBA COCTaBA BEHIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOWCTBA BEUIECTB OT TUIIA KPUCTALNTHYECKOU PEIIETKH.

[lonsatue o mucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBas 10J1 BEIIECTBA B pacTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COEJIMHECHUH. Howmenknarypa
HEOPraHUYECKUX BelecTB. ['eHeTudeckass CBsA3b HEOPraHWYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3IMYHBIM KJ1accaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHUYECKHUX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPaHEHUA U MPEBPAILCHUS SHEPTUH ITPU XUMUUECKUX PEAKLIMX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTb OT pa3iudHbIX (pakTopoB. OOpaTuMbIe
peakunn. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUSAIOLIIME HA COCTOSIHUE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTpoiuTuueckas nucconnanus. CuibHbIE U ciadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIC PEAKIINY.



OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS BEIIECTB M HX MpPEeBpallCHUN:
nemoHcTpanus Tabnun «llepuoanueckas cucreMa XxuMmuueckux snementoB [l. U.
MenneneeBay, u3ydeHUe MoJeNed KPUCTAUIMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX ONBITOB (pa3fioKeHUE NEPOKCUIA
BOJIOPO/Jia B MPUCYTCTBUU KaTalnu3aTopa, ONpeJieIeHHe CPebl PaCTBOPOB BEIIECTB
C TOMOINIbIO YHHBEPCAIBHOTO HWHIWKATOPA, pPEaKIWh HOHHOTO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiausiHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTh
XAMUYECKON PEAKLIUI.

PacuérHbie 3agaum.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX peakiuuid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HUCIOIB30BAHUEM IIOHATHUS «MAcCOBas
JIOJISI BELIECTBAY.

Heopranuuyeckass xumus

Hemeramnel. Ilonoxxkenme HemeraimioB B llepuomnueckor  cucreme
xuMudeckux djaeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOSHHS aTOMOB.
®duznyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (Ha Mpumepe
KHCJIOPOJIa, cephbl, hocdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdhopa, yriepoga U KpeMHHs)) W HX  COCAMHEHUNA  (OKCHUJIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEAUHEHUN ).

[IpuMeHeHnEe Ba)KHENIINX HEMETANIOB U UX COEIUHEHHUI.

Merannsl. [lonoxenue metamwioB B Ilepuonnueckoil cucreMe XUMHUYECKUX
anemeHToB . . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMOoB MeTajuioB. O6mme (usnyeckue cBoicTBa MeTauioB. CIUiaBbl METAJIIOB.
DNEKTPOXUMHUUYECKUI PSJI HANIPSKEHU METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXXHEUIIMX METAJIOB (HATPUM, KaJIUM, KaJIblLIMi,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO0mue crnocoObl moixyyeHus: MetauioB. [IpuMeHeHne mMeTamioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
M3YUCHHUE KOJUICKIIMU «MeTaibl U CIUIaBbD», 00pa3Il0B HEMETAJUIOB, PEIICHUE
HKCIEPUMEHTANbHBIX 3a/a4, HaOJNIOJIEHWEe M OINHUCAaHHE JIEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YEel, KAUECTBEHHbIE PEAKIIMU HAa KATUOHBI METAJLIIOB).

Pacuétnrle 3agaun.

Pacuétel mMaccel BemiecTBa WM 00bEMa Ta30B MO U3BECTHOMY KOJHUYECTBY
BEILIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CIIU OJHO
U3 BEUIECTB UMEET IPUMECH.



XuMus U ’KM3Hb

Ponb xumun B 00ecrieueHUH SKOJOTUYECKOM, IHEPreTUYECKON U MUIIEBOM
0€30MacHOCTU, Pa3BUTUM MeAUIMHBL. [loHATHE O HAy4YHBIX METOJaX MO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO
MOJTYy4YE€HUS BaXKHEUIINX BEIIECTB.

YenoBek B MHpE BEUIECTB U MaATEPUANIOB: BAXHEHIIME CTPOUTEIIbLHBIE
Marepuaiabl, KOHCTPYKIMOHHBIE MAaTE€pHajbl, KpPACKH, CTEKJIO, KepaMHKa,
MaTepuaibl sl JIEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE U MHUHEPAJIbHbIC
yI00peHUS.

XuMHsT U 30pOBbBE YEJIOBEKA: IPABUJIA MCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MpENapaToB OBITOBON XUMUU
B NOBCEIHEBHOM KHU3HU.

MexnpenMeTHbIe CBS3H.

Peanuzanus  MeXOpeAMETHBIX CBA3EH MpU  HU3YyYEHUH oOOwmer
HEOpPraHu4ecKkorM XxuMuM B 11 Kilacce oCyIlIEcTBIISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUYHBIX TOHSITHUH, TaK MW TOHSITUH, SBISIOIIUXCS
CUCTEMHBIMH JIJIS OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmre ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpUs, aHalu3, CHHTE3, KiIacCH(pUKAIMs, TEePUOANIHOCTh, HAOII0ACHHE,
DKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: MaTepusi, SJHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAJIUOAKTUBHOCTh, MOJIEKYJIa, SHEPT€TUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (DM3MYECKUE BEIMYUHBI U CIMHUIIBI UX
MU3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHusM, JKocHcTema, Ouocdepa, Makpo- U
MHUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHu3Me.

['eorpacdus: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOIMAeMbI€, TOILIUBO,
pPECYPCBL.

TexHOonorus: XMMHUYECKasi MPOMBIIUIEHHOCTh, METAJULyprus, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEpPUATIOB, CEJIbCKOXO35MCTBEHHOE IPOU3BOJCTBO, MHUIIEBAs
MPOMBINLJICHHOCTh,  (hapMarleBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHUYECKHX TMPEenapaTtoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOTPAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PeE3yJlbTaTaM OCBOCHHUS
OoOy4YarolmuUMHUCs TporpaMM CpeaHero oOiiero o00pa3oBaHusl (JUYHOCTHBIM,
METanpeMETHbIM M MOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHETO OOIIEero
00pa30BaHuUs SBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHMS MpeaMera «XUMHUS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIETYIOIINE COCTABISIONIHUE:

OCO3HAHHE OO0YYaIOIIUMHUCSI POCCUNUCKONW T'PAKIAHCKOW HIECHTUYHOCTU —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U CAaMOOIIPEICIICHHIO;

HaJIM4KUe MOTUBALIMH K O0yYEHHUIO;

LIEJICHAPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW W MCTOPUUYECKHUX TPAJAUIIMKM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYHYarOMIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEeSATENBbHOCTH LEHHOCTHO-CMBICIIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTMUECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHUMHUSD JOCTUTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATENbHOW JAESITENIBHOCTU B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIUOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU
U WJeallaMd POCCHMCKOrO TPaXkKIaHCKOrO O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IMpOIEccam
CaMOIO3HAaHMUsS, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUSI JIMYHOCTH
oOy4Jaromuxcs.

JIuyHOCTHBIE pe3yibTaThl OCBOEHUSA MpeaMeTa «XUMHsSD» OTPaKaroT
c(hOpMHUPOBAHHOCTh OTBITA TIO3HABATEIHLHOM M TMPAKTHUYECKOW JEATEIHbHOCTH
OoOy4Jaromuxcs Mo peaju3aliy MPUHATHIX B 00IECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOr0 BOCIMTAHMS

OCO3HaHUS 00YYAIOIIUMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBIICHUS O COLMAJIBHBIX HOpPMax M TMpaBUiIaX MEXIMYHOCTHBIX
OTHOULIEHUI B KOJUIEKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIpU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

COCOOHOCTH MOHUMAaTh W MNPUHUMATh MOTHUBBI, HaMEPEHHUS, JIOTUKY U
apryMEeHTbI JPYTUX IIPU aHAIU3€ PA3JIMYHbIX BUJIOB YUEOHOU ESITENHHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMS:

LEHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K MPOLECCY TBOpPUECTBA B OOJACTH TEOPHUH U MPAKTHYECKOrO
MPUMEHEHUS! XMUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKEHHUS HAyKH €CTh PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYAa YYEHBIX U MPAKTUKOB;

MHTEpeca M TI03HABaTEIbHBIX MOTHBOB B TMOJYYEHHUH M TMOCIEAYIOIIEM
aHaiM3e MH(pOpMALUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CUTYalluH, CBA3AHHbBIE C XUMUUYECKUMHU SBJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJACHUE M IMOCTYNKH CBOMX TOBApHUIIECH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHME TMOCJEACTBUUA OSTHUX
MOCTYTKOB;

4) gpopmMupoBaHus KYJbTYPHbI 310POBbS:

MOHUMAaHUSl [EHHOCTEH 3M0poBOro W 0Oe3omacHoro oOpasza JKU3HW,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DHU3HMYECKOMY U
MICUXUYECKOMY 3/10POBbIO;

coOmroieHuss mpaBui 0€30MacHOro OOpalleHus C BEIIeCTBAMU B OBITY,
MTOBCEHEBHOM XKU3HU U B TPYJAOBOM AEATEIBHOCTH;

NMOHMMAHHUS LEHHOCTH TNPaBWJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0POBBIO U KU3HH JIIOJIEH;

OCO3HAHUSI MOCJEICTBUN U HENPUATHUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATEeNbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHWH NPAKTUYECKUX 3a]ay
COIIMAJILHOM HANPABJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEpeca K MPAKTUIECKOMY HU3YUYEHHUIO MPOGECcCuil pa3IudHoOro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHHMS IPEAMETHBIX 3HAHUM 110 XUMHUH;

YBOKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpa3oBaHus, Oyaymieii mpodeccun W peann3anui COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€J1€CO00PAa3HOr0 OTHOUIEHUS K TMPUPOJAE, KAaK HCTOYHUKY
CYILIECTBOBaHMS )KM3HHU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOIO XapakKTepa SKOJOTUYECKUX NpOoOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUAIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTMIKEHUM XUMHHM IS
pelIeHUs BOPOCOB PAIlMOHAIBLHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOIO HENPUATUS JACWCTBHHM, TMPUHOCIIIUX BpPEJ OKPYXKaAIOIIEH
OPUPOIHON cpejie, YMEHHsSI TPOrHO3UPOBATh HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCJICACTBUSA NMPEANPUHUMAEMBIX ICUCTBUN U MPEOTBpAIIaTh UX;

HaJUYUsl Pa3BUTOTO IKOJIOTHYECKOT0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITA NEeSATeNbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCS UMM B MO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLHUAIBHOU
MPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMUM KaK HayKd, OCO3HaHUs €€ polu B
GbopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeACTaBlICHUs] 00 OKpYKalollleM MUPE KaK O €IWHCTBE MPUPOAbl U UYEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUIEHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS,

yOSXKIAEHHOCTH B  0COOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJiM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYpbI, PEIIEHUH II100aIbHBIX IpOo0IeM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, SYHEPreTUUECKOW, MUILIEBON U
HKOJIOTHYECKON 0€e30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECTICUCHUU YCIOBUMN
YCIEUTHOTO TpyJa W OKOJOTHMYECKH KOMMOPTHON KHU3HM KaXKJIOrO0 UJIeHA
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHHUMAaHUsl CYLIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJISl aHAIHM3a U OOBSICHEHUS SBJICHUN OKPY’KAIOIIETO MHUpPA U
MPOUCXOMSIIUX B HEM U3MEHEHUI, YMEHUS JieJaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE HayyHbIX (DaKTOB W MMEIOUIMXCS JaHHBIX C LEIbI0 IMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHMHYECKUE 3HAHMS I
perieHus TpoOJieM B peaabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN A€ TEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEpbIBHOMY  OOpa30BaHUIO U
caMO00pa30BaHUI0, K AaKTUBHOMY TIIOJYYEHHIO HOBBIX 3HAaHUH 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpy/Aa B pa3auvHbIX chepax npodeccruoHaIbHOM

NEATENBHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ysbTaThl OCBOCHUS yUe€OHOro mpeaMera «XuMUs» Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIOYAIOT:

3HAYMMBIE IS dbopMHpOBaHUS  MHPOBO33PEHHS]  OOYydYarOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEKIIPEAMETHbIE) OOIIEHAayYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHeUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npoliecc, CUCTeMa, HayYHbIH (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOIIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yYHUBEpCalIbHbIE Y4eOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJISITUBHBIE), o0ecreynBaroIue dbopmupoBaHue GyHKIIMOHATBHOM
I'PaMOTHOCTH U COIMATBLHOM KOMIETEHIINHN 00yYarOIInXCs;
CTIOCOOHOCTH o0yJaronmxcs UCTIONIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JICUCTBHUSI B IO3HABATEIBHOW U COMAIIBHOM ITPAKTHUKE.

MeranpenMeTHble pe3yiabTaThl OTPAXalT OBJAJECHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJATHBHBIMU
JICICTBUSIMU.

OBJagenue YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEILHBIMU
AEeUCTBUAMMU:

1) 6a30Bble JJOrMYeECKHUeE JeiiCTBHS:

CaMOCTOSITETLHO  (OpPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAeisaTh LEIH JEITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSTEILHOCTU C MTOCTABICHHBIMU 1EJISIMU;

MCIIO0JIb30BaTh NP OCBOCHUW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKHU TMOHSITHH M YCTAHABJIMBATh WX B3aMMOCBSI3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHATHS Ui OOBSICHEHUS OTIACIbHBIX (PAaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB WU
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIC CBA3UM MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JCIYKTHBHBIE, IO
aHAJIOTUM), BBIABJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SABJICHUAX, OPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yEeMble B XUMHH CUMBOJHUYECKUE
(3HaKOBBIE) MOJIECIIH, TPEOOPA30BHIBATH MOICIIBHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMH4YecKas ¢GopMmylia, ypaBHCHHE XHUMHUYECKOM
peaKkuyu — MpU PEHICHUU Y4YEeOHBIX IMO3HABATEIBHBIX W MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4ae€MbIX BEIIECCTB U XMMUUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCIIEeI0BaTEIbCKHE AeiiCTBUSA:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHUS BEIIECCTB U XHUMHUYECKHUX
pEeaKInii;

dbopMyIHpOBATH IEIH U 33J1a4l UCCIIEIOBAHUS, UCIIOIB30BaTh TOCTABICHHbIC
U CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCcTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI N1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKa3bIBAEMBIX CYXKICHUI;

BJIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YUCHUYCCKHUX AKCIICPHUMEHTOB, COBEPIICHCTBOBATh YMECHHS HAOIOATh 332 XOJIOM
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh
0000IIIEHHUS U BBIBOIBI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3yIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YUYEHUUECKON HCCIENOBATENbCKOM U MPOEKTHOU
NESATENHHOCTH, TPOSIBIATh CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUS NPaKTUYECKUX 3a7ay, MNPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IMO3HAHUS.

3) pabora ¢ uHpopManmeii:

OpPUEHTUPOBATLCA B PA3JIUYHBIX HMCTOYHMKAX uHPopManuu (HAy4dHO-
MOMYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIC TIOCOOUS,
pecypcel MHTepHeTa), aHaIu3upoBaTh WH(POPMAIUIO PA3IUYHBIX BUIO0B U (GOpM
npeCTaBICHUSI, KPUTHYECKU OIICHHUBATH eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTH;



bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NMYHBIE METOJbI MPU TIOUCKE H
orbope wuHbpOpMAIMU, HEOOXOAUMON IS BBITIOJIHEHUS YyYEOHBIX 3a1ay
ONPEIEIIEHHOrO TUIIA;

NpuOOpETaTh OMNbBIT HKCMOJAb30BaHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMANIbHYIO  (GOpMYy  TPEACTABICHHUS
uHdopmaIu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu padoTe cC
XUMUYECKOM uH(pOpMalMeil: NPUMEHATh MEXIpeAMETHbIE ((HU3nYecKue u
MaTEeMaTUYECKUE) 3HAKU ¥ CUMBOJIBI, (POpMYIIbl, aO0OpeBUATYPHI, HOMEHKJIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HATJISTHOCTH.

OBJjiaieHne YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU J1€/iCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYX IAaeMOW TEMbI B XOJ€ Auaiora u/miu
JUCKYCCHHW,  BBICKa3bIBaTh  WaAEH, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/ITIOKEHHOM 3a1a4H;

BBICTYNIATh C MpE3eHTAIMell pe3yibTaTOB IO3HABATEIILHON NESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU P BHITIOJTHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHUECKOW PpabOThl MO HCCIECIOBAHUIO CBOMCTB
W3y4aeMBbIX BEIIECTB, pean3allii y4eOHOTO MPOeKTa U (HOPMYIUPOBATH BHIBOJIBI
Mo pe3ysibTaTaM MPOBEAEHHBIX HCCICAOBAHHUM MyTEM COIJIACOBAHUS TMO3ULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJjajieHNe YHMBEPCAJIbHBIMY PEryJATHBHBIMU JAeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYIIECTBIISITh CBOK TO3HABATEIbHYIO
JEATENbHOCTh, Ompenenss €€ Lead MW 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh MpejiaraéMplii aJlfOPUTM JCUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCJEN0BATENbCKUX 3a7ad, BbIOMpaTh Haumbojee
3¢ (}EeKTUBHBIN crMoco0 HMX pemeHus ¢ Y4ETOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYILECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a
U CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

11 KVIACC

[IpenmeTHble pe3ylbTaThl OCBOCHMS Kypca «OOmmas W HeopraHudecKas
XUMUSD» OTPaXkKaIoT:

c(hOPMUPOBAHHOCTh  INPEJACTABICHHM: O XUMHUYECKOM  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XHMHUH B TO3HAHWMU SIBJICHUMN



npupoasl, B  (QOPMUPOBAHMM  MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM IPAMOTHOCTH, HEOOXOIMMOM AJIs PEIICHHUS IPAKTUYECKUX 3a1au
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XUMHUYECKUX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKHH 3JEMEHT, aToM, W30ToI, S-, pP-, d-
AIIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BaJICHTHOCTb, AJEKTPOOTPUIATEIbHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKasl CBA3b
(KOoBaJIeHTHasl, MOHHAsI, METAJUIMYECKas, BOJOPOJHAS ), KpUCTAJUIMYECKas pelI€TKa,
TUNBl ~XUMHUYECKUX  PEAKLUW, PacCTBOP, DIJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
AIEKTPOIUTHYECKAsT JUCCOLMAIINS, OKHUCIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pEaKIuu, XUMHUYECKOE pPABHOBECHE); TECOPUM M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoaunueckuii 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHHUs] MacChl BELECTB, 3aKOH COXPAHEHHUS M MPEBPALIECHUS HEPIUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3bIK XHMUH,
MHUPOBO33PEHYECKUE 3HAHUSA, JIeKAIIME B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOrMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, NOJYYEHUH U 0€3011aCHOM HMCIOJIb30BAHUH BaKHEUIINX HEOPTraHUYECKUX
BELLECTB B OBITY U IPAKTUYECKOM ESITEILHOCTH YEJIOBEKA;

chOpMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTePHbIE MPU3HAKUA TOHITHH,
yCTaHaBJIMBATh UX B3aMMOCBSA3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE TMOHSITHS MPU
OMMCAaHWUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJIUKY IS
coctaBieHuss GOpMyJ BEIIECTB W YPAaBHCHHM  XHUMHYECKUX  PEAKIUH,
cuctematnieckyto Homenkinarypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OTACIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM Tra3, aMMHakK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, IUThEBAs CO/IA, TUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh YMEHUI ONpPEAEIATh BaJEHTHOCTh U CTENEHb OKUCICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJAMHEHUAX PA3JIMUYHOIO COCTaBa, BHUJ XUMHUYECKOU
CBA3U (KOBAJEHTHAs, MOHHAS, METAJJINYECKAs, BOJOPO/IHAS) B COEUHEHUSIX, TUI
KPUCTANINYECKON PEIIETKM KOHKPETHOTO BelllecTBa (aTOMHAas, MOJIEKYJsipHas,
WOHHAs!, METAJUIMYECKAs), XapaKTep Cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCJIMHCHUM;

chOpMHPOBAHHOCTh YMEHUI YCTaHAaBJINBATh MPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPENeNEHHOMY KIacCy/Tpymie
COEJIMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJIJIbl, OKCHJIbI, OCHOBaHMUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJIH);



c(OpMUPOBAHHOCTh YMEHUN PAaCKpPBhIBaTh CMBICI IIEPUOINYECKOrO 3aKoHa /.
N. MenneneeBa 1 I€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHWYECKMX JJeMeHTOB 1—4 mnepuonoB Ilepuonnuecko cucTteMsl
xumMudeckux symeMeHtoB JI. M. MeHneneeBa, MCHONb3ys MOHATHS «S-, P-, d-
IIEKTPOHHBIE opourtamm, «3HEpPreTUYECKue YPOBHWY, OOBSCHSTD
3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XMMHYECKHUX DJIEMEHTOB U MX COCAUHEHUN
1o nepuoaam u rpynnam Ilepuonnueckon cucremMbl XUMUYECKHX d51eMeHTOB /1. M.
Menneneena;

C()OPMUPOBAHHOCTh ~YMEHUN  XapakTepu3oBaTh (ONUCHIBaTh)  0OIIKE
XUMHUYECKME CBOMCTBA HEOPraHWYECKMX BEIIECTB  pa3IMYHBIX  KIIACCOB,
MOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOW CBSA3M MEXKAY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIIMUX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHS KJIacCU(DULIHUPOBATh XUMHUYECKHE PEAKIUH I10
pa3IMyYHBIM IpU3HAKaM (YUCILy M COCTaBy pEarupyrolliydx BELIECTB, TEIIOBOMY
addexTy peakuuu, U3MEHEHHIO CTEIEHEW OKHUCIICHHS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, y4acTUIO KaTaau3aTropa);

c()OPMHPOBAHHOCTh YMEHHUU COCTABJISITH YPaBHEHUS DPEAKUUN PpPa3THYHBIX
TUIIOB, TIOJIHbIE U COKpAUIEHHbIE YPABHEHUSI PEAKIMl HOHHOTO OOMEHa, YUUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLIUHU UAYT O KOHIIA;

cOpPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAUYECTBEHHBII COCTAaB PAa3JMYHbIX HEOPTaHWYECKUX BEIIECTB, pPACIO3HABATH
OINBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIIKME B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

C()OPMUPOBAHHOCTb ~YMEHHUH PpaCKpbIBaThb CYIIHOCTb  OKHUCJIMTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOrO OajaHca
ATUX PEaAKIHU;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peakuuu OT pa3IMyHbIX (PAKTOPOB; XapaKTep CMEIEHUS XMMHUUECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEero Bo3aeicTus (nmpunuun Jle latense);

c(OPMHPOBAHHOCTh YMEHUH XapakTEpU30BaTh XUMUYECKHE TMPOLECCHI,
JIeXKaAIIMe B OCHOBE ITPOMBILUICHHOTO IOJYYEHHs CEPHOM KHUCIIOTHI, aMMHAKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTABICHUNH 00 OOIMX HAYYHBIX NPUHIUIAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUIN NPOBOJUTH BBIYHMCIECHUS C MCIOJIb30BAHUEM
MOHATHUS «MaccoBasi J0OJsl BELIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHYECKUX PEaKIMSAX, MACChl BEIIECTBA WIH 00bEMA Ia30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce Wi O0BEMY OJIHOTO M3 YyYaCTBYIOIIMX B peakUuu



BEIIECTB, TEIUIOBOro 3¢ (}eKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHMsI MAacChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh MTpaBUJia MOJIH30BAHUS XMMUYECKOU
MOCYJIOM W JTabOpaTOPHBIM OOOPYJOBaHWMEM, a TAaKXKE TpaBHIa OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIMOJHEHHUIO JTa0OPaTOPHBIX
XUMHUYECKHUX OIIBITOB;

chOpMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIMOJHATh XWMHYECKHM
AKCIIEPUMEHT (pa3JoKeHUE MEepPOKCHIa BOAOPOAA B MPUCYTCTBUU KaTalM3aTopa,
ONpPEJENICHHE Cpeabl PAcTBOPOB BEIIECTB C I[OMOUIbIO  YHUBEPCAIBHOTO
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW peakliuu,
peakiMy MOHHOTO OOMEHAa, KauyeCTBEHHBIE peakIMu Ha cyibdar-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE AKCIEPHUMEHTAJIbHBIX 3aJad IO
TeMaM «Metamiel» U «Hemeramiby) B COOTBETCTBUM C MpPaBWIAMH TEXHUKU
0€30MacHOCTH IIPU OOPAILEHUH C BEIIECTBAMHU M JAOOPATOPHBIM 000pPYAOBAHHUEM,
OPEICTaBISTh Pe3yJbTaThl XHUMHUYECKOIO JKCIIepUMEHTa B (opme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMyIUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YIbTATOB;

C()OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIMU3UPOBATH XHUMHUYECKYIO
uH(pOpPMAIMIO, MOJyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
KOMMYHUKalK, THTEepHET U Apyrux);

chOpMHPOBAHHOCTh ~ YMEHMH  COONIIOAAaTh  MpaBUjia  JKOJOTHYECKH
1eJecCO00pa3HOro TMOBEJEeHUA B OBITY M TPYJIOBOM JEATEIbHOCTH B LEIAX
COXpaHEHHUs] CBOEr0 3/I0POBbSl M OKPY’KAIOIIEW MPUPOJHON Cpelibl, OCO3HABAThH
OIIACHOCTb BO3/CMCTBUS HA J)KUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAsI
cmbicn mokazarenst [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS U
MpEeAOTBPAIICHUS UX BPEJHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00OyYaronIuxcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX TMO3HAHUS BEUIECTB M
XUMUYECKUX SIBJICHUI;

JUIS CIIENIBIX M CJIA0OBUIALIMX OOYYalOUIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains s 3anucu XUMMUYECKUX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHUE

11 KUIIACC
KoanuecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrpoabubsie IIpakTuyeckue
NpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHM
CtpoeHue aToMoOB. [leprognaeckuii 3aKoH
P proA https://resh.edu.ru/
1.1 u [lepnonnueckas cucTeMa XUMHUIECKUX 3
anemenToB [. 1. Meneneea
19 Crpoenue BemiecTBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE peaKluu 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannueckasi XuMust
https://resh.edu.ru/
2.1 MerTaisl 6 1
2.2 Hemeramnet 9 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKHUX )
' BEIIECTB
Hroro no pasneny 17
Paznen 3. XuMus u ;KM3Hb
https://resh.edu.ru/
3.1 XUMHA U )KU3HD 4

Hroro no pasneny 4


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34



IHOYPOYHOE IINTAHUPOBAHHUE

11 KVIACC
KoummyecTBo yacoB Jara uzyyenust DIeKTPOHHBIE
Ne nudposbie
Tema ypoxka Koutpo IlIpaktu Ilo miany ITo
n/n o0pa3oBaTte/ibHbIE
Bcero JabHBIE  YeckHe paxry
pecypchl

padorsl  padoTHI

https://resh.edu.ru/

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYpaIus aTOMOB

Ilepuonnueckuit 3akoH u [lepuoanueckas https://resh.edu.ru/

crucTeMa XUMMHUYeCKuX 3yemMeHToB []. H.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOWCTB https://resh.edu.ru/

XAMUYECKHX DJIEMEHTOB U HX COCIUHCHHUH I10
rpynnam u nepuojam. 3HaueHue
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB /.M. MengeneeBa B
Pa3BUTHHU HAYKH

Crpoenmue BemecTBa. XUMHUYECKask CBSI3b, €€ https://resh.edu.ru/

BUJIbI; MEXaHU3MBI 00pa30BaHUS 1
KOBAJIEHTHOM CBSI3U. BogopoHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATETLHOCTb. https://resh.edu.ru/
Crenenb okucinenus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO

CTPOCHUS


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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11

12

13

IToustue o AUCTICPCHBIX CUCTCMAX.
VcTrHHBIEC ¥ KOJUTOMIHBIE PACTBOPBHI.
MaccoBasi 107151 BEIIECTBA B PaCTBOPE

Krnaccudukanus 1 HOMEHKIIATypa
HEOpPraHWYECKUX coeMHEeHu. [ eneTnueckas
CBSI3b HEOPraHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHUecKuX peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTuMble peakLuy.
XHUMHUUYECKOE PAaBHOBECHE

[Ipaktuyeckas pabora Ne 1. «Brnusiaue
pa3IuyYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKLIUN»

DnexTponauTrueckas auccouuanus. [lonstue
0 BoZiopoiHOM Tokasarene (pH) pactBopa.
Peaxiiuu nonnoro oomena. ['maponus
OpPTraHUYCCKUX U HCOPTaHNYCCKUX BCIICCTB

OKHCINTENHEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o6 anmekTponuze
pacIyIaBoB U PaCTBOPOB COJIEH

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

https://resh.edu.

ru/
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ru/

https://resh.edu.
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Mertamibl, ux noyioxenue B [lepuoanueckoit
CHCTEME XUMHYECKUX deMeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O01ue pu3ndecKkue cBoicTBa
MCTAJIJIOB

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH s
HaNpsHKeHUH MeTasIoB

XHMHYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHid, Kamuil, KalblUi, MarHuH,
ATIOMUHUI) U UX COCTMHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCTUHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA, JKeje3a U UX
COE€IMHEHUN

[Ipaktuyeckas padora Ne 2. "Pemenune
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metamne»"

Hemeranmsl, ux mnoioxxeHue B
[Teproaudeckoit cUCTEME XUMHUYECKHIX
anemenToB JI. . MeneneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

®u3nYECKUE CBOKMCTBA HEMETAIIOB.
AoTponusi HeMETaJUIOB (Ha puMepe
KHCJIOpOJIa, cepbl, hocdopa u yriepoia)

XHWMHYECKUE CBOMCTBA IAJIONEHOB, CEPhI U UX
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COCIMHEHUN

XuMUYecKue cBOWCTBa a30Ta, (hocodpa u ux
COEIMHEHUN

XHWMHYECKUE CBOMCTBA yIIepOoa, KpEMHUSA U
HUX COeIUHEHNN

[IprMeHeHne BaXXHEUIINX HEMETAJUIOB U UX
COE€IMHEHUN

O00011IeHIE U CUCTEMATHU3AaIMsI 3HAHUH 110
teMe «Hemeramnery. Beraucnenus mo
YPaBHEHUSM XUMUYECKHUX PEAKIIUN 1
TEPMOXUMHUYECKHE PACUETHI

[Ipaktuyeckas padora Ne 3. «Permenune
HKCHEPUMEHTAIBHBIX 33/1a4 110 TEME
"Hemeramnsl"»

KOHTpOJ'IBHaH pa60Ta mo TeMaM «MeTaJlIb»
n «HemeTtanabn»

HeOpFaHI/I‘-ICCKI/IG 1 OPTraHUYCCKHUEC KUCIIOTHI.
HGOPFaHI/I‘ICCKI/Ie " OPraHUYCCKHUEC OCHOBAHUA

AMoTepHbIe HeOpraHUYeCKHe U
opraHnyeckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB
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Ponp xumMun B 00ecriedeHUN SKOJIOTHYECKOM,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

[IpencraBnenus 06 0OMKUX HAYIHBIX
MIPUHIIMIIAX TPOMBIIUICHHOTO MOTYYeHUS
Ba’KHEHUIINX BEIIECTB

Yenosek B MHPE BCIICCTB U MAaTCPHUAIOB

Xumus u 3J0POBBE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34
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